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Pythagorean Theorem:

TREY
Right Triangle - a triangle withone __ { | ? i"\ xd angle (or 90°).
: v i

Hypotenuse - the ! Q nﬁ{’ ST side of a triangle, A

Itisalways _ 0} 27 {JFOFE 1€ the 90° angle.

Example: side ] .

Legs - the two sides that intersect to form a
e —
) »
) ‘\}\)f /707llngle.

C %\ L &4 J B
Example: sides O\ and side _l2 Thelegs foean #h L

f O e Lf
Pythagorean Theorem may be used to determine the ' i Lj T&  of the sides in right
triangles.

Pythagorean Theorem states the sum of the S 94 JA( &) of the lengths of

the legs is Q‘\“(\M\Q to the square of the length of the W/\/jpokn_,-)}(

LY SRR

f? - iy = hye” |

T+ bt = ot
The ongest side of the right triangle is typically represented by the letter

W

C

The two shorter sides are typically represented by the letters A~ and }0 .

Example 1: AABC is a right triangle. If £ C=90° a=3andb = 4, find side c. (Q‘

T ¢ ¢ ©
A oL + b N ‘L
2 Y C
c . \ L
b=4 ffm - C

»
&
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Example 2: A ladder is placed against a wall so that a painter can paint the side of the
house. The ladder, the wall, and the ground form a right triangle. If the ladder is 12 feet

long and is placed 5 feet from the base of the wall, how high does the ladder reach? 2 et v
(ta41)

- ]/\ Bl g% T < N
AT
Y S /V“‘(‘x"”l)/

; Ll ~ U \[0'\1’ = JI/4
$ ‘,
Ma = 00/ L

Sometimes, the length of the hypotenuse will be given, and you will be required to find the
length of one of the legs.

Pythagorean Theorem may be used to determine the \ A )/L‘ of one of the legs in
right triangles.

Pythagorean Theorem may be rewritten to solve for the length of a missing leg.

AL: 1\1” )’L

Lo - i)
ey o™

A= L — bt

Example 3: ADEF is a right triangle. If £ D =90° d =8 and e = 5, what is the length of f.
o v _ v leaty)
E pro v —e
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Pythagorean Practice Questions:

Solve for x. Round answers to 2 decimal places. Show ALL your work!

1) 3.0cm 2)

0.94 mm

Y
-0.6/!
- 72 M
3) \
v L L
3 QZ‘!’ Y., 40 =X
) 3 he 3% r(:w#"?"g L
490 .
m- 2?0, ) : | |
X =682 - Yo 1
—
3.92m
5) )
33m
X
45m

T

Yt Ysv 33"

NS {
i QQ':: 0,54 m



The Trigonometric Ratios:

)
When referring to = | & es related

toan_ RA :)‘C, , specific words are used:

* Side BCis said to be

. Hypotenuse
erp podi R ZAorb. w

» Side ACis said to be
O\A:J\ all U &

F—

a -
(beside or next to) £ A or 6. iy Adjacen

* ABis the h:’?ﬂ@ % bn e

Let's examine some features of triangles. The following three triangles are similar.

30°

D
A
8 12
4 R 4
30° | 30°
C 346 B F 6.92 E |

10.39

SINE: Notice the ratio of lengthof &+ o4 = side
length of Mqvg P -@-M P &

4B 2\ 0. DE _ f_"_'vl + 0.¢ GH b
AC 4 L DF  § 1L G i

Notice that this ratio is always the 5 At

COSINE: What about the ratio of length of O"A’\ e side >
length of hypotenuse

Are these also equal? M Hypotenuse

8°

for each triangle:

Opposite

AC 4 DF GI

BC _346 _ @,8“‘{ E? 6. ‘?Z &ﬁ L‘Y’:lﬁioc?‘ﬁc " Adacent
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length of side 5
length of adjacent side '

TANGENT: And, what about the ratio of

DE_ 4 _sg GH _ é =0.58

4B _ 2 DE
EF 692 H |0, 37

=——=0.58
BC 346

These 3 ratios have been given special names.

THE SINE RATIO - the ratio of the length of the side _ QPPPO/ M agiven
angle to the length of the Nj}ao fem 0 (Abbreviation = sin)
' T
Ly il length of opposite side
= legnth of hypotenuse OR sing = M
OR T = 0
Example: sin E = E 7? E D
TE

THE COSINE RATIO - the ratio of the length of the side aAj\'l-M’fW to a given
angle to the length of the KA;)”_?’ 2 (Abbreviation = cos)

T
length of adjacent side
os @ = '
legnth of hypotenuse OR  cosO =
4 7
OR C - QA
Example: cosE= [V - E D
P h
pmp———

L

TE

THE TANGENT RATIO - the ratio of the length of the side W&' - a given
angle to the length of the_ () % ﬂg,@ side. (Abbreviation = tan)

T
it length of opposite side
legnth of adjacent side OR  tand = _m
OR + -
Example: tanE= "\ == E D
. A

ED
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How do I remember these 3 ratios? SOH CAH TOA
¢
Example 1: Solve for x in the following triangle using the && ratio. (£+bb )

Example 2: Solve for x in the following triangle using the .’Li A ratio. [;’ 241 )
G o )
- 8 > X
T8 .

| &Y
] 47° ) &
I 54 &y H SYanHT = K
S
Example 3: Solve for x in the following triangle using the U’“‘ ratio. ( 17-1- )

A
( E

g

.. z%ﬂ / 5 35° T
x (4

e —— Page‘}onG



Example 4: Solve for x in the following triangle. (31.7 V)

Ly CesB = A

—————

N
(2 25 = o

“mm—"

J

ESN--Ae X

(-T2 =X

1

!
Example 5: Solve for x in the following triangle. | (3-13)

77
9 sy A

3
Example 6: Solve for x in the following triangle. ( 76-1 )

g 9 gme =l
~

gl = %K

X v

MWilabtl = K

Lh.772=7%

@/
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Assignment #1 - Trigonometric Ratios:

Solve for x in the following triangles. Round all answers to 2 decimal places. Show ALL work!

sin@=_ cos@=_ N tang = O (6 = angle)
\ P 0\ .
L A
D) sin® = 2 2) | ﬁ ,
R I r n LS 4S :
INT 13m
X .
s
_ Sainfa=z p
| -5 =1 45° 2
v Capne X & < e
) W\
0 X
oty =2
‘ [
bbb g
74_"/\ \\4 bl ¢
e .80 =
U
6)
74{ ¢ 3
(3
124 mm . v g X
n (1Y
RALE L
N, - { } ﬁ ’ ZQMW'\
X
X 8)
: oo
¥R , o
4 - VA
~ 13 1N b A€
S T AN i )
' h~ \ - o & )an»
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10) o
0 A IN2:94 mm

X

15)

6.1 cm

50°
~

-
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The Trigonometric Ratios - Part 2:

In all of the previous examples, when we were solving for x, it was in the
_NWme ey (top) of the trigonometric ratio.

Today we will learn how to solve for x when it is in the

dMOM | ke B0 (bottom) of the trigonometric ratio.

Example 1: Solve for x in the following triangle. ( &/ 7~/

A y = O
glh o - =
X < yin €O
21 R .
ad.
20° ] KShid > 7
B C § b L vjﬁ S
SRE 2
5»

2¢-13)
2N
e
A
3h
—,V.,i:ﬁ_.a ¥ 1
g3
Example 3: Solve for x in the following triangle. (,1 . 35)
o e
CosS & ==
G ~ 318 e s
\ o N
he o /’" A
10 { Q
¥ —
[0V I I
15° _, —
| ¥ X H N [ 35/
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Assignment #2 - Trigonometric Ratios Part 2:

Solve for x in the following triangles. Round all answers to 2 decimal places.

sind=__ O cosf= D tanf= ©
Iy 'y
1) T 7 2)
30°
O 1’\ ”
5m ) X 6 km
Y. SR )
X = ‘iiL y
= A
b: ki
g =77, 0w
3)
X
5)
3.2 mm
7)

(0 = angle)

XX, a6 n

§ g v a"(%ﬁ“
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i wj j. § A 254 ! Ly (8 =~ M).J"f}!fﬂf f“ws‘.n .i.z W&j

tpn B = 0
9 a

11) 12) | |

b/
814 m h (oS P = & I -
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The Trigonometric Ratios -Angles:

Sometimes, you may need to find the measure of an _ (J ﬂ"i

To find an angle you must use the " [NV {1 fA trigonometric functions on your
calculator.

6 =sin™ [O—J 0 - cos"l[ » J 0= tan—l[ o J
W ) .

To do this, you will need to use the "2™" or " SHIFT" button on your calculator.

Example 1: Solve for x in the following triangle. | %~

A )
9 "
X° | X i n - ‘ i
B 15 C

Example 2: Solve for x in the following triangle. ‘//\'CJ" 7
F

&
.
L
Example 3: Solve for x in the following triangle. | VA
G 2 - H S’} N '.‘ i
\ i f 1
A j\ ey l\' T;«S ,/)
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Assignment #3 - Trigonometric Ratios - Angles:

Solve for x in the following triangles. Round all answers to the nearest degree \\

N

sind = @ cosf=__ O~ tané = “ (0 = angle)
i £ iy
™ \: 3 b ‘
¥ /
¢ g’ o
f} 4) Caf S
C\ 9
o g f
o, » 10 X /
{
<5 © X v S2°
0 6) o T |
o 7 N - * |
; ry £
(S
T
0 [ N~ ¢/
)‘l N 6 5
)
8)
=, o
g 200 h -y
L ¢
gt /71'1 p o

- é L{ 0 \ 130 X (//

Page 1®of 26



oy m/‘o A M‘;{?h{’z"ﬁ 4

. " )
(ont }zld‘—‘—v 2 e s A

4{4‘; ’,"_ & (A
2) 11 O

Sin l) E
|
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Trigonometry - Word Problems:

Remember:

= When solving word problems, make sure to _{ 4A A the problem carefully.
* Making a da va a with labels is always the first
step! / (Object)

Angle of Elevation - the angle formed beTween the horizontal and
the line of sight while looking

g (Angle of elevanon)

Harizontal line R
(Observer)

(Observer)
__Horizontal line o}

L8 (Angle of depression)

Angle of Depression - the angle formed between the hOf’IZOﬂTC(I

and the line of sight while looking EI'O’ WA LSRN g

R (Ob_]ect) _5_;'1;'.;;; ——————
depression
Note: For qny given problem, the angle of elevation will have the

CAMX value as the angle of depression. Angle o
Elevation g

B

Example 1: A wire, 69.8 m in length, is attached to the top of a tower. The wire makes an
angle of 63° with the ground. How high is ‘rhe tower, rounded to 2 decimal places‘> (62.19 m)

E—

Vo
Y, > (963/ Smél -

Xz pa.l9

Example 2: How far from the base of a pole (rounded to 2 decimal places) must a 6.2 m
long guy wire be attached if the angle of elevation is 65°? (2.62 m)

Co® = & Tho it

$ .2 A
WL bt e

| OM €= 2.42 poe:

SV{ cih B = h
75? Svmp2= ( j/})ﬁ [




Example 3: A guy wire 8.5 m long is attached 5.7 m from the base of a pole. Find the angle #suieiee
between the ground and a guy wire.

~
CosD = & L

o & ,@n{')
(7> 498"

& o e =
£ 9 -

\ o Al ¢ A

e

25

9
Example 4: Find the angle of depr'essiongro a point 10.1 m downhill if the horizontal
distance is 6.9 m.

é g M C 4':*) 6 e
r | )
T — A
,y i )’ »
\\\\é; y J:-X\.} J //?’( < Q. "
2‘,4/;-3:( iy fo.!
7 N Az ocos' [05
4 7 { ) 3 J
s { o W /,/
«(3 ‘r ‘,3‘»\.—;

Page lg of 26



1ot ) brafra
J 4 f & et
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Assignment #4 - Trigonometry Word Problems: \“‘” be g
{Zﬂ')" (‘: Q{{ -i ,« A 1 ‘/,‘ ,,a ) i’/ w{' ok N“'.,'/A‘/ Ps /’4‘ d ) y }I o A \vf y i

1) The length of the kite string is 86 m. The angle }hm‘ the sfr'mg makes with the ground
is 36°. Calculate the vertical height of the kite. 5/

-, Y —

Dk = % AM ? L‘\ #
¢ g é - K é,:l, . \’(; C/D’.{/i‘
P ) A i . b ]
o ) | NG
' Flgmlhb WAL
i

2) An 8 m ladder is leaned against a wall, with the base of the ladder' 1.2 m from the walil.
Find the angle between the ladder and the ground. (81°

eSS ® = &
l’\ /’* v -3 “""
Lotz 1.2 - )
g\, @

3) If the angle of elevation to the top of a tree is 30° from a point 12 m from its base,
how tall is the tree? /-4 1A

[N
Hron Jo = £
f
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4) Lucy must have a wheelchair ramp built to her front porch. The porch is 1.9 m above
ground level and the steepest angle‘%felevaﬁon allowed by the building code is 6°.
a) What is the shortest ramﬁ' Thaﬁ_‘ﬁcy can have installed? (182m) ()P / &,

b) About how many metres (to one decimalj from the base of the »
porch must the ramp start? (I“'ﬁ:’;) I L topip
) e
TN g g =Rt e
TR x () o ‘Yt =326, 7024
[Qﬂor&[x & ~~ 2 1.9 Y- |
T T g= 1P 0F
(e mo s 2 N2 0P 180 | TR e
T : 1208 3, Shps ot ShETF 0 o Femn
bz /-4 Favp perisbile, Ma poret.
} ‘fj 0
S ) A R et
9= 2 |7

5) The ramp down to an underground garage is 12 m long. If the floor of the garage is
3 m below the level of the street, find the angle of elevation of the ramp.

‘ >
g e "
X "y
I
¥ - v /2
\( : e 2

9 ) / / v

6) A crime scene investigator (CSI) is investigating a bullet hole in the side of a building.
The hole is 2.4 m above the floor and entered the wall at an angle of 83°. If the
suspect was lying inside the building and on the ground when he took the shot, about

how far from the wall was he?

¥ fan, B F -‘i ‘l
| ' Lo/
i . o<
\0\4‘ o ?3 = e-Y /—/f W,-\ "
Vil
_ b SRS S ) v § d‘} > '[(_f f P aa ‘:! !
RS ;‘ : PR bl fr;cx,}h (
8 7
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Trigonometry Problems - Two Triangles:

When solving a problem with two triangles, try to identify a common S ‘J <
between the two triangles, or two sides or two angles that you can

These types of problems will involve g/ ¢ %44 one step to answer the question.

Decide what angles and sides you need to find and label with letters like X, Y, Z

i

(;f:jggme}ﬁberv«*romot..,mund,_cgj’i until the final an
to 4 decimal places. For the final answer, the side can be rounded to 2 decimal places and
the angle to the nearest degree.

e

1y . ‘ Tﬂ‘ittw'
@Exqmple 1: Calcujate the length of BC. (23.39 cm) F © )() Hnd 9"4(43 A

< 0 706 = 2 —B0°kE0e
+anb- - - 6o o\\
Fhen g‘yt / 8cm \\
‘&1‘\.\ 6@ = ‘ -2 - AN
| 3 é B AN
: | L
o~ £ U Flpayo
M flan o 27 e
9 : ; o ) 4 'e{ﬁ
Cy ?1:835‘9“3’ ‘-rf‘l\( 95;‘ ‘
ge= ’%*j ‘
= I1LEsbY P57
R{ = 27.2% €tom
Example 2: Calculate the measure ofﬁ{ABC. (53) v Pted ! DS f‘éﬂ
L 2 L. Gwd 4 = "}‘ A 2 | ‘i}:;/ 5o
aLd Bettbe 77 +4-© & - =
= s ol Ly, \ ! ] 4 P } . z;(
///// 5 ' 5* % 34
X ) 8 / . w ?
\\\\Y - wp F( ‘; I’ j:f{lﬁ« # "f« E’

swer_JLeave the sides and angles truncated




Example 3: Two office towers are a certain distance apart. The shortest building has a
height of 160.9 m. The angle of depression from the top of the shorter tower to the base
of the taller tower is 67°. The angle of the elevation from the same point to the top of
the taller tower is 24°. What is the height of the taller tower? (19.31 m)9’>(

+j
@ 'R"MG ':% F 1604

At o shoc ¥y Tall
RS FA ER 4% )
ey 7Y (VAN
the =t [ TEEE
= 1 v"t.‘
iy ¢ ’
Z = [hosy lbd. 4
-y
fPa p +
- ) L 160.9 m ‘y‘
& Vv ( v €7 19 &
N
“ Y
@ ) 1 B = 3
v %
. ' - ; 1 ‘-3'
L -
{ ;‘{ “
. b W e R 3 £
éd’, 2§ 7% a1
e "f 5 ‘ FY
P A» R
47 P4
£ ¥ ™ ;\ & .:
§ 3 L - i p:

22



Assignment #5 - Word Problems with Two Triangles:

1) Two office towers are 30 m apart. From the top of the shorter tower, the angle of
elevation to the top of the other tower, which is 250 m high, is 70°.

a) How much taller is the taller tower? ( X )
tan B <

'?T"»‘“_%q': ,,)f:,
3
xzfd.dts

\\)':7?

e

b) Determine the height of the shorter tower.

So—§2.UYr ¢3

\J2 == /(e——]' S 73 7 e
J

the shorter tower.

(,.)Wnu._lzf

U gewn

'f/\/\

( MAC,%;’*"

]

Alacy

2.
@K

L

>

el
“ttead plac,

(pord Porguss 77

c¢) Determine the angle of depression to the base of the taller tower from the top of

T 2 = 2o
lb1.575
-‘y
3 :1‘:.\ ST \
71 )
\_

<~ O ¢ “\’

@]
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2) Two cabins, A and C are located a distance apart on the bank of a river. On the other
side of the river from the two cabins is a boathouse, B. It is 420 m from cabin C to the
boathouse and the angle at cabin C between the boathouse and cabin A is 15°. From
cabin A, the angle between cabin C and the boathouse is 70°.

a) Determine x, truncated to 4 decimal places. (108.7039 m)
s g =

St iy = 2
t;‘-‘ 2.
Xf(.? Jrla tE - ¥
A = ing. 73t i
b) Label the distance from C to D as y. Findy, truncated to 4 decimal places. (405.6888m)

s e = =
& Y% §
Tle o)y = o

‘iDS, ai‘l’m = j ‘;‘??

c) Label “he distance from: point D Yo A as z. Find z, truncated to 4 decimal places. (37.1789 m)

oo = £
Colf o= T
/0“" 7 D? 5
2 = Jof. ,m"f;i’é@f 7"4‘*"“

d) How far apar'i' cx?*‘e TFue cabms ([AfD C) r'ounded to 2 decimal places? (442.87 m) 9@ ?L

- !m é‘?“ A y o E
o WS bbbt 4 73. 174f
aa,flzﬂaw uU» g 7 A )

-

e g S e ———

/ ) . Ry
HALins sre ~/ vz ¥ F m "fﬁwr T,



3) From a point on the west bank of a river 2 km wide, two speedboats leave for their
respective cabins on the east side of the river. The distance to the closer cabin is 3.5
km and the distance to the further cabin is 4.2 km. What is the measure of the angle

between the boats' paths?

(& = & Cos & = .2
cor ¥ x 2 s y= 2
Y. 1 .?/)/ .
. w7 - =
X2 Coy £L> V= Cos /g()
Yo 4/. 567 Y= i /W00
()V\//{A = Sty
= pt-x L3 + ¥ F /% 92

4) From the top of a 100 m tower, a fire ranger spots two fires. One fire is due east of
the tower at an angle of depression of 16°. The other is due west and has an angle of
depression of 23°. Calculate the distance between the fires.

-
—~—
-
-
-~
-~
-~
-~
.~
b
-

-
-
-
-~

y = l )}

b
> 34 b 7y

Pi 290y
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ATH PROBLEMS?
o 5

YOU HAVE
70 BE OO0
T0 BE NUMBER

ONE
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